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section varieties which are better bred and superior producers to those
which the farmers are at present growing. There are many local
differences of soil and climate which require crops especially adapted
for those conditions, and there is little question but that there are
some varieties which are better adapted for growing on certain kinds
of soil than others. I t was found by experiment at the Tennessee
experiment station, as reported in Bulletin No. 2, Vol. XVII, that
the Hickory King corn was better adapted for growing on upland
than Cocke Prolific, while on the bottom-land and on fertile soil gen-
erally, Cocke Prolific was by far the better producer. Again, in test-
ing the different varieties on manured and unmanured land it was
found that, while Cocke Prolific responded well to manuring and gave
largely increased yields, the Hickory King received comparatively
little benefit from the application of manure. At this station, in 1903,
the Iowa Gold Mine corn proved to be an inferior yielder in the reg-
ular variety trial on heavily manured land, but on a poor piece of
upland, on another portion of the farm, the Gold Mine proved to be
the best producer out of 12 varieties, 11 of which gave larger yields
than the Gold Mine on the fertilized land.

It is also a well established fact that certain grasses and grains
are well adapted for upland or light soils, while others are better
adapted for bottom lands and on the more fertile or better watered
soils. In order to obtain varieties adapted for all sections of the
State, it may not be necessary to originate new varieties. On the
other hand, I should prefer to reduce the number of varieties of the
different crops which are at present cultivated^, and by selecting a
few of the best varieties, and growing and breeding them locally, a
local adaptation may be effected by which the seed of a certain vari-
ety may become superior for planting in a certain part of the country.
It will not be necessary to have a different name for the corn of each
section. Reid's Yellow Dent, for instance, may perhaps be bred and
adapted for growing successfully throughout the whole corn-growing
area of Kansas. The corn would be Reid's Yellow Dent wherever
grown, but each section of the State would have its particular strain
of seed, differing little if any in type from corn grown in other sec-
tions of the State, but differing much perhaps in adaptation to a cer-
tain environment.

THE USE OF THE SEED PLAT IN THE PREVENTION OF DISEASES IN
WHEAT.

By E. M. FREEMAN, U. S. Dept. of Agriculture, Washington, D. C.

IMPORTANT FUNGUS DISEASES.

The most important diseases of cereal crops are caused by fungi
of the smut and rust groups. Of the smuts there are two well known
forms, namely, bunt or stinking smut, and loose smut. It has been
known for some years that the bunt can be prevented by seed treat-
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ment, for instance, by hot water, formalin, bluestone, etc. The loose
smut cannot be prevented by the ordinary methods of seed treatment.
A severe hot-water method has given good results, but it destroys a
considerable percentage of the seed. The reason for thi inefficiency
of seed treatment for loose smut lies in the fact that the ovary of the
wheat is infected at flowering time, and when the infected grains are
ripe the parasite is already established in the embryo. The only
rational treatment for this smut is, therefore, a prevention of infection
by rooting out all smutted plants when they begin to shed their spores,
that is at the flowering time of wheat.

There are a number of rusts which attack cereals; two attack
wheat, namely, leaf rust (Puccinia rubigo vera), and the stem rust
(Puccinia graminis). There is "no known method of prevention or
cure against these parasites. The only relief which can be expected
from them seems, according to our present knowledge, to lie in the
selection of varieties and strains which are more or less resistant to
rust. Since rust is found in almost every wheat-raising district, and
since one or both smuts are also found in most sections, it becomes
desirable to devise some single method by which all of these diseases
can be fought successfully. According to methods recommended at
present the farmer in order to combat these diseases' must first treat
his seed for bunt; second, destroy the smutted plants; and third,
either raise or import rust-resistant seed. These steps are at present
carried on separately. By a systematic and rigid selection of seed a
farmer should be able to accomplish all three results in a highly satis-
factory single method, at least as successfully as is now accomplished
by the methods in use. This may be done by the introduction on
the farm of a wheat--seed plat for raising and improving the seed.
Such a plat method has been proposed by Mr. M. A. Carleton, Cereal-
ist, Bureau of Plant Industry (Bull. No. 24, U. S. Dept. of Agr., 1900),
for the improvement of seed. Dr. N. A. Cobb, in his work in New
South Wales (Agricultural Gazette of New South Wales, Vol. 8, p.
219, 1897) has also suggested a similar method, and has shown that
it is not only efficient in holding the seed quality to a high standard,
but is also efficient in preventing the most important wheat diseases.
He has shown, moreover, that the plan is feasible and practicable
upon the farm.

DANGER OF SPREADING DISEASES BY MEANS OF SEED.

The ordinary sources of the farmer's seed can be summarized as
follows: (a) From his own crop; (b) from the crop on a neighbor-
ing farm; (c) seed imported from other parts of the country or from
abroad; (d) elevator seed. The disadvantages securing seed from
these sources may be briefly passed in review. In regard to bunt, a
farmer must know absolutely whether or not his seed has come from
a crop infected with bunt, and also whether or not, in the subsequent
handling, as in threshing, cleaning, and storing, it has come into con-
tact with bunt spores. In either case seed treatment would be nec-
essary. If he is sure the seed is not infected, no treatment is necessary.
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y . But he can be reasonably sure of his seed only when it is raised on
his own farm where it can be observed in all the stages of growth

'-• and in subsequent handling. In regard to loose smut the same
•: is true. There is no danger of infection of grains after the harvest,
'•"' - but the presence or absence of loose smut in or adjacent to the

crop from which the seed is derived is a factor of the utmost impor-
i.; tance. Moreover, the infected grains are exactly similar in appear-

ance to the uninfected, and in the.handling of seed in elevators such
V infected grains may be mixed with the uninfected seed. The same is
yi apt to be true of any seed brought in from sources which are not under
\}•>' the observation of the farmer. In other words a farmer should satisfy
!>J himself that he has pure seed unless he wishes to risk his crop on the
f?- uncertainties which exist in seed from an unknown source.
|:.7 In regard to rust the dangers are different. So far as is known
p..'"• . at present, rust is not transmitted through the seed so that there

seems to be no positive danger from this source. A danger exists,
however, of a negative nature. I t seems that the most to be hoped
for at present in regard to fighting rust must come from the develop-
ment of varieties which will resist the rust. This is not a matter of
general resistance, but will probably have to be worked out locally.
In other words, a variety which is rust-resistant in one locality will
•not be so in others. We have examples of such in the durum wheats,
which will rust badly in regions ill adapted to their cultivation,
namely, where the rainfall is too great for their best development.
Where the rust problem is of great importance, as in the northwestern
spring wheat district, the best yielding varieties, for instance, the
blue stems and fifes, probably owe their productiveness to their
resistance to rusts. Now any seed which a farmer may bring in from
outside sources will surely contain seed from plants which have not
been separated according to their non-resistance to rust, and no im-
provement can be expected along this line. I t must not be inferred
that the contention is here made that a seed plat for raising wheat
will immediately, tend to the eradication of rust, but it is claimed

- that selection of the seed for resistance will do all that can be
expected from our present knowledge of conditions. There are more-
over reasonable hopes that much can be accomplished along this line.
If selection for rust resistance is to be desired, then some such
method as the plat system is imperative where a farmer wishes to
inaugurate an improvement in this direction.

THE SEED PLAT METHOD.

The following description is based on the work which has already
been done by Dr. Cobb, Mr. Carleton and others, and upon the recent
developments in the research oh the life history of the cereal
diseases.

Three plats of wheat must be maintained: (1) A seed plat; (2)
an increase plat; (3) a general farm crop.

It will require three years to completely establish the method
on the farm.
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A convenient size for the plat would be -fa to \ acre. The best
seed obtainable should be procured to start the seed plat. The
seed should be clean from weed seeds, and unless it is known to be
free of bunt should be treated with formalin, hot water, or some other
efficient steep. The plat should be laid out in the most favorable
location as regards the rotation of crops, following preferably after
clover or alfalfa. It should be so located that the loose smut spores
from adjacent fields will not spread this disease among the plants in
the plat. No similar precautions need be taken against rust, since
a selection of rust-resistant plants is possible only where the plant is
subject to the normal conditions of rust. At flowering time all plants
affected with loose smut should be removed and burned. A rigid
eradication will completely stamp out this disease. Weeds should
also be removed. Plants affected with bunt should be destroyed if
any are discovered, for it is possible that a few plants may escape the
seed treatment. Little danger from this should be encountered if
the seed has been carefully treated.

So far the treatment of the plat has been for the eradication of
diseases. The remaining treatment is of a positive nature tending
toward improvement, Plants should be selected and marked during
several inspections within the growing season, for certain desirable"
characters, for instance, rust resistance, size of head, earliness, etc.
General improvement of the wheat can thus be carried on in combi-
nation with disease prevention. A sufficient number of plants should
be selected to yield the seed to sow the seed plat the following year.
These plants are cut just before the general harvest of the plat, and.
are threshed separately. They should be handled so that there will
be no danger of bunt contamination. The remainder of the plat is
then cut and threshed and the crop is used to sow the increase plat
for the following year.

The increase plat is sown the second year from seed which, if
handled carefully, should be entirely free of loose smut, bunt and
weeds. As described above this seed is obtained from the seed plat.
The increase plat should be an acre or more in extent. If time per-
mits it may also be inspected in the growing season and may thus
furnish plants to be marked for the seed plat of the following year.
The yield of the increase plat is used for seeding the general farm crop.
In the third year no treatment for bunt or loose smut should be nec-
essary in planting the general crop, providing, of course, that the
proper precautions have been observed. It is in the third year that
the first practical results should appear. These should be marked
as far as the absence of smut and bunt are concerned, and may show
improvement in general qualities and rust resistance. Even if the
grade of the seed is kept to a high standard this system should amply
repay the extra labor and expense.

When established the system calls for three kinds of plats, two
of them—the" increase plat and the general crop—require no special
care, but may be handled alike, though separately. The third plat,
that is the seed plat, requires some, though not a great deal of, addi-
tional labor. TMs would be more than offset by the saving effected
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by not having to treat the seed for bunt. In addition, all of the
improvement, gain in increased yield, grade, etc., are clear profit.

The advantages of this method may be summarized briefly as
follows: (1) Improvement in yield,. earliness, etc.; (2) prevention
of spread of weeds; (3) prevention of loose smut and bunt; (4) im-
provement in rust resistance.

In addition, the machinery will exist for a rapid introduction of
any new, desirable varieties from foreign sources.

It is, of course, too much to hope that this system will ever be-
come general. I t is hoped, however, that progressive: farmers at
various points will take it up and become the centers of local radiation
of wheat improvement. Even such a condition would materially
increase the yield in many localities, and finally raise the general aver-
age yield to what it should be in every State.

TESTING MEAT PRODUCING ANIMALS.

By Prof. ANDREW BOSS, St. Anthony Park, Minn.

There is a story sometimes told of an old Irishman who made a
portion of his livelihood by selling a very poor quality of razors.
They looked all right but when put to use would neither hold an edge
nor cut whiskers. One day a man with a heavy beard invested in
one of the cheap implements of torture and went home exuberant
with joy. Repeated trials with the hone and strop failed to put it in
order for shaving and the customer finally became convinced that
he had been duped. The next day he hunted up the razor vender
and berated him severely for selling him a razor that wouldn't shave.
"Begorra," said the Irishman, "they are not made to shave." "What
were they made for then?" asked the irate customer. "To sell,"
promptly came the answer.

Now I will introduce the subject of testing meat-producing ani-
mals by asking the question, "What is your breed or strain of animals
for?" How many promoters of breeds of stock will be forced to
answer with the Irishman, "To sell?"

The relation of testing meat-producing animals to scientific breed-
ing may not be apparent at first glance but if breeders would recog-
nize the relation that really exists and make use of it for 25 years, it
is safe to predict that more progress -would be made in animal breed-
ing on the American continent than has occurred since Columbus
pushed away from the shores of the Old World. There is an old say-
ing that "the proof of the pudding is in chewing the string." The
new version as applied to the subject under discussion would be "the
proof of the animal is in testing the carcass." To make it applicable
in its broad sense, we might say the proof of the breed is in testing the
merits of the individuals of the breed upon the block, the ultimate
destination and the end for which they are prepared. Merit upon
the block and value to the consumer would be the * open sesame" to
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